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COLOUR INK-JET PRINTING METHOD WITH OPTIMISED NUMBER OF 
DEPOSITED DROPLETS AND CORRESPONDING PRINTER 

The present invention concerns colour ink- jet ^ 
5 printing using an ink-jet printer comprising a 
plurality of cartridges each containing an ink to be 
sprayed in the form of droplets onto a print medium. 

It finds a general application in the optimisation 
of colour ink-jet printing with a view to reducing the 
10 thickness of the ink deposit at a given location, 
referred to as a pixel, and to reduce accordingly the 
consumption of ink, without affecting the sensory 
response of the human eye. 

In general terms, ink-jet printers comprise four 
15 cartridges each containing a basic or primary colour, 
namely yellow, magenta, cyan and black. 

In order to increase the final rendition of the 
image, in particular in photography, some printers also 
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comprise supplementary cartridges containing primary 
colour inks referred to as "pale", such as pale 
magenta, pale cyan and pale black. 

The use of a printer equipped with seven 
5 cartridges each containing one of these seven colours 
makes it possible to resolve the lack of resolution of 
ink- j et technology . 

However, such a use of the seven colours gives 
rise to problems of excessive thickness of the ink 
10 droplets liable to be superimposed in a pixel as well 
as high ink consumption. 

The present invention affords a solution to these 
problems . 

It relates to a printing method of a colour ink- 

15 jet printer of the type comprising at least four ink 
cartridges each containing a basic colour chosen from 
amongst yellow, magenta, cyan and black and at least 
one supplementary cartridge containing an ink of a 
basic so-called pale colour, and in which a print 

20 instruction is received containing information relating 
to the requested colour and/or to the number and colour 
of the ink droplets to be superimposed required for 
obtaining the requested colour in a given pixel of a 
chosen print medium. 

25 According to a general definition of the 

invention, the method comprises an optimisation mode in 
which the requested colour and/or the required number 
and colour of the droplets to be superimposed in order 
to obtain the requested colour at the said pixel is 

30 made to correspond to an equivalent colour and/or an 



equivalent number and colour of the droplets to be 
superimposed making it possible to obtain a 
substantially equivalent and satisfactory colour 
rendition in accordance with the sensory response of 
5 the human eye, and there are applied to the printer the 
equivalent colour and/or the equivalent number and 
colour of the droplets to be superimposed thus 
determined for each print instruction received. 

Thus, by virtue of the method according to the 
10 invention, it is possible, without altering the 
rendition of the printing for the human eye, to reduce 
the quantity of superimposed droplets and thus to 
reduce the thickness and quantity of ink deposited in a 
given pixel . 

15 According to a preferred embodiment of the 

invention, the equivalent number of droplets to be 
superimposed is less than the required number of 
droplets to be superimposed, preferably less than or 
equal to four or three droplets of ink of different 

20 colours when the printer is equipped with at least six 
ink cartridges. 

Preferably the optimisation mode comprises several 
corresponding levels . 

Another object of the present invention is a 

25 colour ink-jet printer able to implement the method 
according to the invention, the said printer being of 
the type comprising at least four cartridges each 
containing a basic colour chosen from amongst yellow, 
magenta, cyan and black and a supplementary cartridge 

30 containing a so-called pale basic colour ink, and 
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processing means able to process a print instruction 
comprising information relating to the requested colour 
and/or to the required number and colour of the 
droplets of ink to be superimposed in order to obtain 
5 the requested colour in a given pixel of a chosen print 
medium. 

According to another characteristic of the 
invention, the processing means are able to make the 
requested colour and/or the required number and colour 

10 of droplets to be superimposed in order to obtain the 
requested colour at the said pixel to correspond to an 
equivalent colour and/or an equivalent number and 
colour of the droplets to be superimposed making it 
possible to obtain a substantially equivalent and 

15 satisfactory colour rendition in accordance with the 
sensory response of the human eye, and to apply to the 
printer the equivalent colour and/or the equivalent 
number and colour of the droplets to be superimposed 
thus determined for each print instruction received. 

20 In practice, the correspondence is established 

according to a law or a pre-established table of 
correspondence . 

Yet another object of the present invention is 
software intended to drive a colour ink-jet printer of 

25 the type comprising at least four cartridges each 
containing a basic colour chosen from amongst yellow, 
magenta, cyan and black and a supplementary cartridge 
containing a so-called pale basic colour ink, the said 
software comprising instruction codes able to process a 

30 print instruction comprising information relating to 



5 



the colour requested and/or to the required number and 
colour of the droplets of ink to be superimposed in 
order to obtain the requested colour in a given pixel 
of a chosen print medium. 
5 According to another characteristic of the 

invention, the instruction codes of the software are 
able to make the requested colour and/or the number and 
colour of the droplets to be superimposed required for 
obtaining the requested colour at the said pixel 

10 correspond to an equivalent colour and/or an equivalent 
number and colour of droplets to be superimposed making 
it possible to obtain a substantially equivalent and 
satisfactory colour rendition in accordance with the 
sensory response of the human eye, and to apply to the 

15 printer the equivalent colour and/or the equivalent 
number and colour of the droplets to be superimposed 
thus determined for each print instruction received. 

Other characteristics and advantages of the 
invention will emerge in the light of the following 

20 detailed description and the drawings, in which: 

- Figure 1 depicts the stacking of six droplets of 
different colours without the optimisation method 
according to the invention, 

- Figure 2 depicts the stacking of three droplets 
25 of different colours having substantially the same 

rendition as the stacking in Figure 1 according to the 
optimisation method according to the invention; 

Figure 3 depicts schematically a curve 
illustrating a colour reproduced by the stacking of the 
30 six droplets of Figure 1 and a colour reproduced by the 
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stacking of the three droplets of Figure 2 according to 
the method according to the invention; 

Figure 4 depicts a table of correspondence 
according to the invention between the requested colour 
5 and/or the number and colour of droplets to be 
superimposed required for producing several chosen 
colours in a given pixel on the one hand and an 
equivalent colour and/or an equivalent number and 
colour of the droplets to be superimposed making it 
10 possible to obtain a substantially equivalent and 
satisfactory colour rendition according to the sensory 
response of the human eye on the other hand, and 

Figure 5 is a schematic view representing a 
printer able to implement the steps of the optimisation 
15 method according to the invention. 

The present invention adapts to any colour ink-jet 
printing method. 

In practice, a colour ink-jet printer comprises 
four cartridges each containing a colour chosen from 
20 amongst the four basic colours: yellow J, magenta M, 
cyan C and black K . 

In order to increase the final rendition of the 
image, it is known how to associate, with these four 
basic colour ink cartridges, supplementary cartridges 
25 containing pale colour inks such as pale magenta Mpale, 
pale cyan Cpale and pale black Kpale. 

For example, with reference to Figure 1, a 
stacking E6 of six droplets of ink of different colours 
(here yellow J, pale magenta Mpale, black K, cyan C and 
30 magenta M) is produced as a given pixel of a given 
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print medium from a printer with seven cartridges. 

Such a stacking E6 has a colour rendition with a 
wavelength of around 560 nm (Figure 3) . 

Surprisingly , the applicant found that a stacking 
5 E3 (Figure 2) of three droplets of ink of different 
colours (here magenta M, cyan C and black K) has a 
colour rendition with a wavelength, here around 550 nm, 
substantially equivalent to that of the stacking E6, 
and that the spectral shift between the two colour 

10 renditions (here around 10 nm) does not affect the 
sensory response of the human eye, or only very little. 

From this finding (obviously achieved under 
generally similar printing, environment and temperature 
conditions) , the applicant established a law or table 

15 of correspondence TAB (Figure 4) between several 
requested colours and/or the number and colour of the 
droplets to be superimposed required for reproducing 
the said requested colours as a given pixel on the one 
hand and equivalent colours and/or equivalent numbers 

20 and colours of droplets to be superimposed making it 
possible to obtain a substantially equivalent and 
satisfactory colour rendition in accordance with the 
sensory response of the human eye on the other hand. 

For example, to the requested colour CD5, there is 

25 allocated the requested stacking EDS formed by: 

- an ink droplet of colour Xx chosen from amongst 
the seven cartridges, 

- a black ink droplet K, 

- a pale black ink droplet Kpale, 
30 - a cyan ink droplet C, 
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- a pale cyan ink droplet Cpale, 

- a magenta ink droplet M, and 

- a pale magenta ink droplet Mpale. 

According to the invention, without substantially 
5 affecting the response of the human eye, the requested 
colour CDS and/or the stacking ED5 are replaced by the 
equivalent colour CE5 and/or the equivalent stacking 
EE5 formed by 

an ink droplet of colour Xx, 
10 - an ink droplet of colour black K, 

an ink droplet of magenta M, and 
an ink droplet of cyan colour C. 
The method according to the invention thus makes 
it possible to obtain a reduction G5 of three droplets 
15 of ink. 

Naturally, other correspondences can be 
established between the requested colours and the 
equivalent colours as well as between the number and 
colour of the required droplets and the number and 

20 colour of the equivalent droplets. 

In practice, the law or table of correspondence 
TAB is established in advance before executing the 
method of optimising the deposition of ink. 

The optimisation method can also comprise several 

25 correspondence levels, for example fine, coarse or 
normal. To each level there is allocated a threshold 
whose value corresponds to a spectral shift (expressed 
in nm) between the requested colour and the equivalent 
colour. For example, the spectral shift corresponding 

30 to the coarse level is greater than 20 nm whilst the 



spectral shift of the fine level is less than 10 nm. 

The applicant obtained a saving of around 25% on 
the quantity of ink used to print logos on chip cards 
with a droplet volume of around 18 picolitres and an 
5 average volume per face of around 60 microlitres with 
the optimisation method according to the invention. 

With reference to Figure 5, the implementation of 
the optimisation method is shown in a colour ink-jet 
printer such as the one sold by the company EPSON under 

10 the reference Stylus series PHOTO 850, 890, 950. 

The colour ink- jet printer 1 comprises for example 
six to eight cartridges 2, four cartridges of which 
each contain a colour chosen from amongst the four 
basic colours, yellow J, magenta M, cyan C and black K 

15 and two, three or four cartridges of which contain inks 
of pale colour chosen from amongst pale magenta Mpale, 
pale cyan Cpale and pale black Kpale. 

Conventionally, a controller or driver 3 for the 
printer 1 receives a print instruction 4 comprising 

20 information relating to the request for a colour CC 
and/or to the number and colour of the ink droplets G 
to be superimposed in order to reproduce a chosen 
colour at a given location, referred to as the pixel 
Pi, on a chosen print medium 5. 

25 For example, the instruction 4 emanates from an 

image processor (not shown) of the RIP type, standing 
for ''Raster image processor" resident in a distant 
computer (not shown) containing the digital image to be 
printed. In a variant, the RIP processor resides in the 

30 printer 1. 
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The controller 3 consults, via the connection 6, a 
memory 7 containing a table TAB or law of 
correspondence between the requested colour and/or the 
required number and colour of the droplets to be 
5 superimposed ED in order to reproduce at least one 
colour chosen as a given pixel on the one hand and an 
equivalent colour CE and/or an equivalent number and 
colour of droplets to be superimposed EE making it 
possible to obtain a substantially equivalent and 

10 satisfactory colour rendition in accordance with the 
sensory response of the human eye on the other hand. 

In a variant, the correspondence is established by 
software whose instruction codes are executed by the 
controller 3 or another microprocessor (not shown) . The 

15 instruction codes of the software are contained in a 
memory medium (not shown) . 

The controller 3 actuates the print head (not 
shown) containing the ink cartridges 2 according to the 
equivalent colour CE and/or the equivalent number and 

20 colour of the droplets to be superimposed EE thus 
determined for each requested colour CD and/or for each 
requested stacking ED . 

The print head thus actuated brings the ink from 
the ink cartridges 2 to the nozzles (not shown) of the 

25 print head of the printer with the view to being 
expelled in the form of droplets G in accordance with 
the equivalent colour CE and/or the equivalent number 
and colour of the droplets to be superimposed EE thus 
determined . 



